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Description 

This invention relates to a highly soluble 
triazine salt. 

It Is known that certain 3,5-Diamino-6- 
(substituted phenyl)-! .2,4-tria2ines are active in the 
treatment of CNS disorders, such as psychiatric 
and neurological disorders, and are also useful as 
anticonvulsants, for example in the treatment of 
epilepsy. These triazines are also non-depressant 
at therapeutic dose levels and are therefore ad- 
vantageous as compared with depressant anti-epi- 
leptics such as phenobarbitone. 

A particularly preferred compound of this type 
is 3.5-Diamino-6-{2,3-dichiorophenyl)-1,2,4-triazine 
(e.g. European Patent 21121). For parenteral ad- 
ministration the compound is desirably presented 
In the form of a sterile aqueous solution suitable for 
injection. However, the compound is only sparingly 
soluble in water necessitating administration of an 
undesirably large volume of solution to achieve a 
therapeutic dosage. Common pharmaceutically ac- 
ceptable salts of the compound e.g. the citrate, 
tartrate, maleate, sterate. succinate, fumarate. 
phosphate, sulphate, benzenesulphonate, 4- 
toluenesulphonate, 4-acetoamidobenzoate and N- 
acetylglycinate. all have solubilities below 20mg/ml. 
However, we have surprisingly found that the 2- 
hydroxyethanesulphonate, hereinafter referred to as 
the isethionate, has a much higher water solubility. 

Thus the present invention provides 3.5- 
Diamino-6-(2,3-dich!orophenyl)-1.2.4-triazine 
isethionate. 

The present invention provides in particular 
crystalline 3.5-Diamino-6-(2,3-dichIorophenyI)-1 ,2,4- 
triazine isethionate. 

The isethionate salt of this compound may be 
prepared by reacting the compound or its salt with 
iseth ionic acid and its salt. 

Thus the present invention also provides a 
process for producing 3.5-Diamino-6-(2,3-dich- 
Iorophenyl)-2.3.4-triazine isethionate which process 
comprises reacting 3.5-Diamino-6-(2,3-dich- 
lorophenyl)-1.2,4-triazine with isethionic acid. 

Preferably the molar , ratio of triazine to acid is 
from 1:3 to 3:1, and in particular approximately 1:1. 

Isethionic acid decomposes and is therefore 
conveniently made in situ when carrying out the 
process of the invention. For example an alkali 
metal isethionate in solution is converted to 
isethionic acid e.g. by passing an aqueous solution 
of the isethionate through an H'*'ion-exchange resin, 
and the triazine is then mixed with the resulting 
acid solution. Typically the reaction solvent Is water 
and when this is so the reaction may be performed 
at temperatures of from 4 to 50* C, conveniently at 
ambient temperature and without the need for any 
pH adjusters or other additives. 



The isethionate salt formed may be recrystal- 
lized from e.g. Industrial Methylated Spirit to pro- 
duce crystals of 3,5-Diamino-6-(2.3-dich- 
lorophenyl)-1 .2.4-triazine isethionate which readily 
5 dissolve in water. 

The present invention further provides a pro- 
cess for producing 3,5-Diamino-6-(2,3-dich- 
lorophenyl)-1 ,2.4 triazine isethionate which process 
comprises reacting a 3.5 Diamino-6-(2,3-dich- 

10 lorophenyl)-1 ,2,4 triazine salt other than isethionate 
with an isethionate anion. Preferably the ratio of 
salt to anion is from 1:50 to 50:1. More preferably 
the ratio is approximately 1:10. Preferably the reac- 
tion is carried out by eluting a solution of the salt in 

76 methanol through a column of isethionate anion 
exchange resin. 

In this case the 3,5-Diamino-6-(2,3 dich- 
lorophenyl)-1 ,2,4 triazine salt is preferably 3,5 
Diamino-6-(2,3 dichlorophenyl)-1 .2,4 triazine 

20 mesylate. 

3.5-Diamino-6-{2,3-dichlorophenyl)-1 .2.4- 
triazine may be made as the base by the process 
described in European Patent No. 21121 by 
cyclization 2-(2.3-dlchlorophenyl)-2- 

26 (guanidinoimino) acetonitrile. 

An alternative method of making the tirazine 
base is to react aminoguanidine with benzoyl cya- 
nide. This may be done by reacting acidified (e.g. 
with an inorganic acid) aminoguanidine bicarbonate 

30 with benzoyl cyanide and refluxing in a C1-C4. 
alkanol. 

The cyclization reaction is normally carried out 
by refluxing in an alkanol, preferably a alkanol 
such as methanol or ethanol, in the presence of a 

35 strong base such as potassium hydroxide. The 
preparation of the starting compound for the 
cyclization reaction is analogous to that described 
in the literature i.e. U.S. Patent No. 3637688 for 
structurally related compounds. 

40 We have now found that the cyclisation reac- 

tion can be carried out in the presence of a strong 
acid. 

The present invention also provides a phar- 
maceutical formulation comprising 3.5-Diamino-6- 
45 (2,3-dichlorophenyl)-l,2.4-triazrne isethionate, and a 
pharmaceutically acceptable diluent or carrier. 

Although the Isethionate salt is advantageously 
administered as a sterile aqueous formulation, ei- 
ther orally or parenterally, it may also be prepared 
50 as a suppository, or applied topically as an oint- 
ment, cream or powder. 

For oral administration the salt may be pre- 
sented In a draught, in water or in a syrup, in 
capsules or sachets in the dry state or in non- 
55 aqueous suspension in which suspending agents 
may be included. Alternatively, the salt may be 
presented as an effective unit dosage, for instance, 
compressed as a tablet or the like. The usual 
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pharmaceutlcaify acceptable additives may also be 
present e.g. flavouring, colouring, preserving, sus- 
pending, thickening or emulsifying agents. 

The present invention also provides sterile 
aqueous pharmaceutical formulations comprising s 
3.5-Diamino-6-(2.3-dichlorophenyl)-1.2.4-lriazine 
Isethionate. 

The salt will be present in the aqueous for- 
mulation of the present invention in an amount 
sufficient to be effective against CNS disorders in io 
vivo and the formulation may be in unit dosage 
form. Up to about 250mg/ml of the salt, calculated 
as free base, may be present In aqueous formula- 
tion. However, typical concentrations of the salt in 
solution are 10 to 70mg/ml, preferably 10 to is 
50mg/ml. For parenteral administration the salt may 
be presented in sterile aqueous injection solutions 
which may contain therapeutically acceptable ac- 
cessory ingredients such as anti-oxidants, buffers 
and agents to adjust the osmolarity of the solution. 20 
Preferably anions such as chloride and phosphates 
are not present in the solution, since these tend to 
exchange with the isethionate salt to form 
precipitates. 

The present invention also provides a process 25 
for producing an aqueous formulation comprising 
3.5-Dlamino-6-(2.3-dichlorQphenyl)-1,2.4-triazin8 
isethionate which process comprises dissolving the 
isethionate in aqueous media, suitably sterile water 
for injection. The solution may be diluted before 30 
use to the required concentration. It is not generally 
necessary to adjust the pH of the solution. 

The present invention can also be used to treat 
a human or animal suffering from or susceptable to 
a CNS disorder by administering to the human or 35 
animal an effective dose of 3.5-Diamino-6-(2,3-dich- 
lorophenyl)-! ,2,4-triazine isethionate. 

The present invention can also be used to treat 
a human or animal suffering or susceptible to a 
CNS disorder by administering to the human or 40 
animal an effective amount of a pharmaceutical 
formulation comprising 3,5-Diamino-6-(2,3-dich- 
lorophenyl)-1 ,2.4-tria2ine isethionate and a pharma- 
ceutically acceptable diluent or carrier. 

The present invention can further also be used 45 
to treat a human or animal suffering from or sus- 
ceptible to a CNS disorder by administering to the 
human or animal an effective amount of a sterile 
aqueous formulation comprising 3.5-Diamino-6- 
(2.3-dichlorophenyl)-l.2,4-tria2ine isethionate. Pref- 50 
erably treatment is by parenteral administration. 

If the aqueous formulation is to be admin- 
istered parenterally then, preferably, it is a simple 
aqueous solution which is diluted with, and infused 
in, a dextrose solution e.g. a 5% dextrose solution, 55 
at the time of administi'ation. If dextrose Is present 
in the aqueous formulation for long periods of time 
at elevated temperature e.g. during long-term stor- 



age, there is a tendency for the monoglucoside of 
the isethionate salt to form, and it is therefore 
preferred to add the dextrose at the time of admin- 
istration. 

The present invention also provides 3.5- 
Diamino-e-(2.3-dichlorophenyl)-1,2.4-triazine 
isethionate for use in a method of treatment of the 
human or animal body by surgery or therapy or of 
diagnosis practised on the human or animal body. 

The present invention also provides a phar- 
maceutical formulation comprising 3.5-Diamino-6- 
(2,3-dichlorophenyl)-1 ,2,4-triazine isethionate and a 
pharmaceutical ly acceptable diluent or carrier for 
use in a method of treatment of the human or 
animal body by surgery or therapy or of diagnosis 
practised on the human or animal body. 

The present invention further provides an aque- 
ous formulation comprising 3.5-Diamino-6-(2,3- 
dichlorophenyl)-1,2,4-tria2ine isethionate for use in 
a method of treatment of the human or animal 
body by surgery or therapy or of diagnosis prac- 
tised on the human or animal body. 

The salt, and pharmaceutical and aqueous for- 
mulations of the present invention may be used for 
the treatment of CNS disorders, and in particular 
epilepsy, in humans. 

The dose is normally for O.lmg/kg to 30mg/kg 
per day of the salt, calculated as free base, prefer- 
ably 0.3mg/kg to 6mg/kg per day. The dosage for 
adult humans is generally from 8mg to 2400mg per 
day of the salt, calculated as the free base, and 
preferably 25 to 400mg per day and this may be 
given as a single dose or in divided doses. Since 
the salt is extremely long acting, It may often be 
advantageous to administer an initial dose of 70 to 
2400mg the first day and the a lower dose of 20 to 
1200mg on subsequent days. 

The following Examples Illustrate the prepara- 
tion of the salt of the invention and formulations 
containing it. 



Example 1 



Preparation of 3,5-Diamlno-6-(2.3-dichlorophenyl)- 
1 .2,4-tria2ine. 

A solution of 2.3-dichlorophenyl cyanide (32g. 
0.1 6M) in dimethylsulphoxide (BOmIs) was added 
dropwise to a stirred suspension of aminoguanidine 
bicarbonate (81.67g. 0.6M) which had been treated 
witii 8N aqueous nitric acid (400mls) at a tempera- 
ture of about 25 *C. The mixture was stinred for 
three hours, then left to stand at room temperature 
for seven days. The cooled mixture was stirred and 
basified with 0.880 aqueous ammonia (400mls) at 
20*0. then stirred with ice cooling for thirty min- 
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utes. filtered and the resulting solid washed thor- 
oughly with water and finally dried in vacuo . The 
above solid was added to a 10% solution of potas- 
sium hydroxide pellets in methanol (400ml5) and 
the solution heated to reflux for one and a half 
hours. When cool the solution was evaporated 
down in vacuo , treated with ice water (800m Is) 
then stirred for thirty minutes and filtered. The 
residue was dried and recrystallised for isopropanol 
to give 3,5-DIamlno-6-(2,3-dichlorophenyl)-1 .2,4- 
triazine. Yield 6.8g (15.6%), m.p. 216-218* C. 



Example 2 



10 



15 



Preparation of 3,5 Dlamino-6-(2,3,dichlorophenyl)- 
1 ,2,4-triazine isethionate. 

50 mM of Amberlite (trade mark) IR-45 (OH) 
was mixed with 15 mM (10ml) aqueous isethionic 
acid and the resulting material was packed into a 
column. The column was then washed with metha- 
nol. 0.7g (2mM) of a methanolic solution of 3.5 
Diamino-6-(2.3 dichlorophenyl)-1 .2.4 triazlne 
mesylate was eluted through the column. The elut- 
ant was recrystalised from Industrial Methylated 
Spirits and gave 3,5 Diamino-6-(2.3-dich- 
lorophenyl)-1,2,4 triazine isethionate: yield 300mg 
(40%). m.p. 242-243 "C, 



Preparation of 3,5-Diamino-6-(2.3-dichlorophenyl)- 
1 .2,4-tria2ine. 

Aminoguanidine bicarbonate (48.1 g, 0,354M), 
followed by a solution of 2,3-dichlorophenyl cya- 
nide (40.0g. 0.2M) in acetonitrile (160mls), was 
added to a stirred solution of concentrate sulphuric 
acid (441 g) in water (240mls). The mixture was 
stirred at 20-30 *C for forty-eight hours and then 
filtered. The solid was added to a cooled solution 
of sodium hydroxide (28g) in water (150mls) below 
30 ' C. The suspension was filtered and the result- 
ing solid washed thoroughly with water and dried at 
80 'C. The above solid was added to propan-1-ol 
(308mls) and the solution heated to refiux for one 
and a half hours. When cool the solid was filtered, 
dried at lOO'C and then recrystallised from 
propan-1-ol to give 3.5-Diamino-6-(2,3-dich- 
lorophenyl)-1.2.4-triazine. Yield 21 .Og (41%). m.p. 
216-218*0. 



Example 3 



Preparation of 3.5-Diamino-6-(2.3-dlchlorophenyl)- 
1 .2,4-triazlne isethionate: 

A solution of sodium isethionate (148g, 1.0M) 
in water (4.9 litres) was passed down a column of 
IR 120 (H) ion-exchange resin and eluted with 
water. 3,5-Diamino-6-(2.3-dichlorophenyl)-1 .2,4- 
triazine (256g, 1 .OM) was dissolved In the resulting 
isethionic acid, and the solution filtered and evap- 
orated in vacuo . The residue was recrystallised 
from ln"dustrial Methylated Spirit to afford 3.5- 
Diamino-6-(2,3-dich!orophenyl)-1,2,4-tria2ine 
Isethionate. Yield 273.3g (72%), m.p. 242* C. 



Example 4 



Example 5 

74.625g (0.1 95M) of 3.5-Diamino-6-(2.3-dich- 
20 lorophenyl)-1 .2,4-triazine isethionate was added to 
and dissolved in around 900ml of water for injec- 
tions BP, and diluted to 1000ml with further water 
for injections BP, to give an aqueous solution con- 
taining isethionate salt equivalent to 50mg/ml of the 
25 3.5-Diamino-6-(2.3-dichlorophenyl)-1, 2,4-triazine 

base. This solution was acceptable on tonicity 
grounds. 



30 Example 6 

14.925 (0.039M) of 3.5-Diamino-6-(2,3-dich- 
lorophenyl)-1 .2,4-triazine isethionate was added to 
a solution of 43.8g (0.221 M) of Dextrose Mon- 

35 ohydrate in around 900ml of water for injections BP 
and diluted to 1000ml with further water for injec- 
tions BP, to give an aqueous solution containing 
isethionate salt equivalent to 10mg/ml of the 3.5- 
Dlamino-6-(2.3-dichlorophenyl)-1 .2,4-triazine base. 

40 This solution was acceptable on tonicity grounds. 



Claims 

45 

1 . 3.5-Diamino-6-(2,3-dichIoropheny l)-1 .2.4- 
triazine Isethionate. 

2. Crystalline 3.5-diamino-6-(2,3-dichlorophenyl)- 
50 1 .2,4-triazlne Isethionate. 

3. A compound as claimed in claim 1 or 2 for use 
in medicine. 

6S 4. A compound as claimed in claim 1 or 2 for use 
in the treatment of epilepsy. 

5. An aqueous pharmaceutical formulation com- 
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prising a compound as claimed in claim 1 or 2. 

6. A pharmaceutical formulation comprising a 
compound as claimed in claim 1 or 2, in ad- 
mixture witli a pharmaceutically acceptable 
diluent or carrier. 

7. A formulation as claimed in claim 6 wherein 
the diluent is a dextrose solution. 

8. A formulation as claimed in any one of claims 
5 to 7 for use in medicine. 

9. A formulation as claimed in any one of claims 
5 to 7 for use in the treatment of epilepsy. 

10. A process for the production of a compound as 
claimed in claim 1 or 2 comprising reacting 
3.5-diamino-6-(2,3-dichlorophenyl)-1,2.4- 
triazine with isethionic acid. 

11. A process for the production of a compound as 
claimed in claim 1 or 2 comprising reacting a 
3,5 diamino-6-(2,3 dichlorophenyl)-1.2,4 
triazine salt other than Isethionate with an 
isethionate anion. 

Claims for the following Contracting States: AT, ES, 

GR 

1. A process for producing 3,5-diamino-6-(2.3- 
dichlorophenyl)-1 ,2,4-triazine isethionate com- 
prising reacting 3.5-diamino-6-(2,3-dich- 
lorophenyl)-1 ,2.4-tria2ine with isethionic acid. 

2. A process as claimed in claim 1 wherein the 
molar ratio of triazine to acid is from 1 :3 to 3:1 . 

3. A process as claimed in claims 1 or 2 wherein 
the molar ratio of traizlne to acid is approxi- 
mately 1:1. 

4. A process for producing 3.5 diamino-6-(2,3 
dichlorophenyl)-1 ,2,4 triazine isethionate com- 
prising reacting a 3.5-diamino-6-(2.3-dich- 
lorophenyO-l ,2,4 triazine salt with an 
isethionate anion. 

5. A process as claimed in claim 4 wherein the 
reaction is carried out by eluting a solution of 
the salt in methanol through a column of 
isethionate anion exchange resin. 



maceutical formulation comprising 3,5-dtamino- 
6-(2,3-dichlorophenyl)-1 ,2,4-triazine isethionate 
which process comprises dissolving the 
isethionate in aqueous media. 



Revendlcations 

1. LMsethionate de 3,5-diamino-6-(2.3-dichloro- 
10 phenyl)-1 ,2.4-triazine. 

2. LMsethionate de 3,5-diamino-6-(2.3-dichloro- 
phenyl)-1 .2.4-tria2ine cristallin. 

75 3. Compose suivant la revendication 1 ou 2. a 
utlliser en medecine. 

4. Composi suivant la revendication 1 ou 2. ^ 
utiliser pour ie traitement de r^pilepsie. 

20 

5. Composition pharmaceutique aqueuse compre- 
nant un compose suivant la revendication 1 ou 
2. 

25 6. Composition pharmaceutique comprenant un 
compose suivant la revendication 1 ou 2 en 
melange avec un diluant ou excipient pharma- 
ceutiquement acceptable. 

30 7. Composition suivant la revendication 6. dans 
iaquelle Ie diluant est une solution de dextrose. 

8. Composition suivant Tune quelconque des re- 
vendlcations 5 a 7, a utiliser en medecine. 

35 

9. Composition suivant I'une quelconque des re- 
vendlcations 5 k 7, a utiliser pour Ie traitement 
de r^pilepsle. 

40 10. Precede de production d'un compost suivant 
la revendication 1 ou 2, qui comprend la reac- 
tion de la 3.5-diamino-6-(2.3-dichlorophenyl)- 
1 .2.4-triazine avec Tacide is^thionique. 

45 11. Precede de production d'un compose suivant 
la revendication 1 ou 2. qui comprend la reac- 
tion d'un sel de 3,5-diamino-6-{2,3-dichloro- 
phenyl}-1 ,2,4-tria2ine autre que I'isethionate 
avec un anion isethionate. 

50 

Revendicat'ons pour tes Etats contractants sui- 
vants: AT, ES, GR 



6. A process as claimed in claim 4 or 5 wherein 
the salt is 3.5 diamino-6-(2,3 dichlorophenyl)- 
1 .2.4 triazine mesylate. 

7. A process for producing an aqueous phar- 



1. Proc^d^ de production de Tisethionate de 3,5- 
55 diamino-6-(2,3-dichloroph6nyl)-l ,2.4-triazine, 

qui comprend la reaction de la 3,5-diamino-6- 
{2.3-dichloroph6nyl)-1,2.4-triazlne avec Tacide 
is^thionique. 
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2. Precede suivant la revendicatton 1 , dans lequel 
le rapport molaire de la triazine k i'acide est 
de 1:3 a 3:1. 

3. Precede suivant la revendlcation 1 ou 2, dans 
lequel le rapport molaire de la triazine h Tacide 
est k peu pres de 1:1. 

4. Precede de production de risethionate de 3,5- 
diamino-6-{2,3-dichlorophinyl)-1 .2,4-tria2ln8. 
qui comprend la reaction d'un sel de 3.5- 
diamino-6-{2.3-dichlorophenyl)-1,2,4-tria2lne 
avec un anion isethionate. 

5. Proced6 suivant la revendlcation 4, dans lequel 
la reaction est exdcutde par elution d'une solu- 
tion du sel dans du methanol dans une colon- 
ne d'une resine echangeuse d'anions isethio- 
nate. 

6. Precede suivant la revendlcation 4 ou 5. dans 
lequel le sel est le mesylate de 3.5-diamino-6- 
(2,3-dlchlorophiny[)-1.2.4-triazine. 

7. Precede de preparation d'une compesitien 
pharmaceutique aqueuse comprenant de i'ise- 
thionate de 3,5-diamino-6-(2,3-dichloroph6nyl)- 
1 .2,4-trla2lne. lequel proced4 comprend la dis- 
solution de risethionate dans un milieu aqueux. 



Anspruche 

1. 3,5-Diamino-6-(2,3-dichlorphenyl)-1 ,2.4- 
triazlnisSthlonat. 

•2. Kristallines 3.5-Diamine-6-{2,3-dichlorphenyl)- 
1 ,2,4-triazinisathionat. 



7 zur Verwendung in der Medizin. 

9. Formulierung nach einem der AnsprOche 5 bis 
7 zur Verwendung bei der Behandlung von 

s Epilepsia. 

10. Verfahren zum Herstellen einer Verbindung 
nach Anspruch 1 oder 2, das das Umsetzen 
von 3,5-Dlamino-6-(2.3-dichlorphenyl)-1 ,2,4- 

70 triazin mit Isathionsaure umfa/^t 

11. Verfahren zum Herstellen einer Verbindung 
nach Anspruch 1 oder 2, das das Umsetzen 
eines anderen 3,5-Diamino-6-(2.3-dichlorphe- 

15 nyl)-1 ,2,4-triazinsalzes als Isathionat mit einem 

Isathlonatanion umfa0t. 

Patentanspruche fOr folgende Vertragsstaaten: AT, 
ES, GR: 

20 

1. Verfahren zum Herstellen von 3,5-Diamino-6- 
(2,3-dichlorphenyl)-1 ,2.4-triazinisathienat. das 
das Umsetzen von 3.5-Diamino-6-{2,3-dichlerp- 
henylH .2,4-trlazin mit IsSthionsSure umfalBt. 

25 

2. Verfahren nach Anspruch 1. in dem das Mol- 
verhSltnis von Triazin zur Saure 1 : 3 bis 3 : 1 
betragt. 

30 3. Verfahren nach Anspruch 1 oder 2, in dem das 
Melverhaltnis von Triazin zur Saure ungefahr 1 
: 1 betragt. 

4. Verfahren zum Herstellen ven 3.5-Diamine-6- 
35 (2,3-dichlorphenyl)-1 .2.4-triazinisathionat, das 

das Umsetzen eines 3,5-Diamine-6-(2.3-di- 
chlorphenyl)-1.2,4-triazinsalzes mit einem Isat- 
hionsSureanion umfaflt. 



3. Verbindung nach Anspruch 1 oder 2 zur Ver- 
wendung in der Medizin. 

4. Verbindung nach Anspruch 1 oder 2 zur Ver- 
wendung bei der Behandlung von Epilepsie. 

5. Wasserige pharmazeutische Formulierung um- 
fassend eine Verbindung nach Anspruch 1 
Oder 2. 

6. Pharmazeutische Formulierung umfassend 
eine Verbindung nach Anspruch 1 oder 2 in 
Mischung mit einem pharmazeutisch annehm- 
baren Verdunnungsmittel oder Trager. 

7. Formulierung nach Anspruch 6, In der das 
Verdunnungsmittel eine Dextroselosung ist. 

8. Formulierung nach einem der Anspruche 5 bis 



40 5. Verfahren nach Anspruch 4. in dem die Reak- 
tion durch Eluieren einer Losung des Salzes in 
Methanol durch eine Isathionatanionenaustau- 
scherharzsaule durchgefGhrt wird. 

45 6. Verfahren nach Anspruch .4 oder 5, in dem das 
Salz 3.5-Diamino-6-(2,3-diehlorphenyl)-1 .2.4- 
triazinmesylat 1st. 

7. Verfahren zum Herstellen einer 3.5-Diamino-6- 
50 (2,3-dichlorpheny l)-1 ,2,4-triazinisathionat um- 

fassenden wasserigen pharmazeutischen For- 
mulierung. welches Verfahren das Losen des 
IsMthlonats in wasserigen Medien umfaBt. 
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